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Above-band-gap radiation 291 
Acetaldehyde formation 50 
Acoustic phonons, superlattices 73-75 
Adatom charge transfer 244, 247 
Adatom occupancy 244, 247 
Adatom occupation number 247 
AFM see Atomic force microscopy 
Al(111) 
Al on 332-339 
STM 268-274 
STS 249, 250-251, 252, 262-268 
Al/W(110) electrode 269-270 
Alkali metal surfaces, halogen chemisorption 
24-37 
Alkali-semiconductor intefaces 230 
Alloyed interfaces 101-107 
Allylic hydrogen attack, propylene epoxidation 
59-62 
Anderson-Newns model 241 
Anisotropic microetching 289, 290-293 
Anisotropic strain effect 387-405 
Ashcroft pseudopotential 134 
Asymptotic effective potential, quantum 
mechanics 
Asymptotic structure 
coefficients and correlations 152-155 
exchange potentials 151-152 
ATA see Average-7-matrix approximation 
Atomic force microscopy 249-276 
Atomic structure, anisotropic strain effect 
387-405 
Atomically adsorbed oxygen 51-53, 55 
Au(111) 252 
Average-7-matrix approximation (ATA) 101 


Ballistic transport 261, 273 
Band mapping 215 


Band-gap model 186 

Bardeen’s perturbation theory 256 

BBZ see Bulk Brillouin zone 

Bessel function 242 

Binary-collision model 185 

BLE see Bombardment light emission 

Bombardment induced photon emission 167 

Bombardment light emission (BLE) 167 

Bond-breaking model 187 

Bond-polarizability model 94-97, 108 

Brillouin zone 75, 258 

Broadband optical emission 200-203 

Broadband optical emission under ion 
bombardment 188-195 

Bulk Brillouin zone (BBZ) 258 


Calcium oxide, bombardment 201 
CAP-LOD 259, 262 
Carbon monoxide, on Pt(111) 322-324 
Catalytic reactions, dipped adcluster model 
1-68 
CDAD see Circular dichroism in 
photoelectron angular distributions 
Charge-transfer models 186 
Chemiluminescence 30-35, 37 
Chemiluminescent model 192-195 
Chemisorption 251 
carbon monoxide 324 
dipped adcluster model 1-68 
electrified substrates 241-248 
orientations 407 
Chlorine, harpooning 25-30 
Circular dichroism 219 
photoelectron diffraction 361-365 
Circular dichroism in photoelectron angular 
distributions (CDAD) 354, 361-365 
Circular-polarized excitation 369-372 
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Close packed clean metal surfaces, STM 
252-255 

Cluster model 3 

Coherent potential approximation (CPA) 101 

Collision models 185-186 

Collision-cascade theory 179, 182, 185-186 

Compound semiconductors, 
photomicroetching 293 

Confined mode 90-92 

Continuous spectra 190-191 

Continuum emission 191 

Correlation energy 126-127 

Correlation potential 126-127, 144-147, 157 

Correlation-kinetic energy 122, 147-151, 156 

Coulomb hole 156 

CPA see Coherent potential approximation 

Crystal structure 315-420 

Crystallinity 221 

Cu(110) 253, 284 

Cu(111) 252, 284 

Curie point 199 

Curie temperature 279 


DAM see Dipped adcluster model 
Dangling bonds 5, 219, 230 
Density functional theory 83, 117, 122-127, 
144-147, 332-334 
Density of states (DOS) 218, 219 
metal-semiconductor barriers 229, 
237-238 
SiGe superlattices 103 
Depth profile analysis 198 
Diatomic oxides 190 
Diffraction, photoelectrons 341-386 
Dimer vacancies, Ag-induced 396-403 
Dimer vacancy lines (DVL) 397-403 
Dipped adcluster model (DAM) 1-68 
Dissociative adsorption, O2 on silver 38-46 
Doppler shift laser fluorescence spectroscopy 
(DSLFS) 178, 182-184 
Doppler-broadening of line profile technique 
178, 180-182 
DOS see Density of states 
Double-collision mechanism 190 
DVL see Dimer vacancy lines 
Dyson-equation approach 241, 242, 243 


EAEUIB see Excited atom emission under ion 
bombardment 
ECM see Embedded cluster model 
EDC see Energy distribution curves 
Effective medium theory (EMT) 332 
EHT see Extended Hckel theory 
Electrified substrates, chemisorption 241-248 
Electron emission process 35-36, 37 
Electron-interaction energy 127 
Electron-interaction potential 127, 129 
Electron-scattering quantum chemistry 
(ESQC) 317, 321, 322 
Electronic structure 210-314 
Electrostatic interaction, DAM 15-17, 21 
Eley-Rideal mechanism 48, 54 
Embedded cluster model (ECM) 3 
EMT see Effective medium theory 
End-on superoxide, silver surface 45-46 
Energy distribution curves (EDC) 216 
Enhanced anisotropic microetching 289 
Epoxidation 
ethylene 46—53, 63 
propylene 56-62, 63 
Epoxide formation 46, 48-50 
ESQC see Electron-scattering quantum 
chemistry 
Ethylene on silver, partial oxidation 46-55, 63 
EXACT expression 143, 149 
Exchange correlation 128, 129-130 
Exchange correlation energy 122 
Exchange correlation potential 117-118, 123, 
156-157 
Exchange energy 124-126, 130-132 
Exchange potentials 124-126, 130-132, 
144-151, 156, 157 
Exchange-only density-functional theory 126 
Excited atom emission under ion 
bombardment (EAEUIB) 167 
Experimental Raman spectra 96-100 
Extended Hckel theory (EHT) 317, 320-321 


Fast collision processes 194 
FeO/Pt(111) 325-326 

Fermi hole 136, 144, 147, 151, 157, 158 
Fermi Level 229-230, 234, 266 

Fermi liquid 225 

Finite-linear-potential model 141 
First-order perturbation theory 253 
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Fluorescent X-rays 341-386 

Folded acoustic modes 75 

Force gradient 269-270, 273-274 

Franck-Condon process 28, 36 

Full-solid-angle photoelectron diffraction 
354-358 

Full-solid-angle XPD 349-353 


GaAs interfaces 
GaAs(001) 215-218 
GaAs(100) 230-238 
GaAs(110) 219, 230-238 
metal-semiconductor barriers 229-240 
Gas phase, oxygen anion species 37-38 
GDOS see Glow discharge optical 
spectroscopy 
Generalized valence bond correlation 
consistent configuration interaction (GVB- 
CCCI) method 47 
Generalized valence bond (GVB)-CI 39 
Giant magneto-resistance (GMR) effect 277 
Glow discharge optical spectroscopy (GDOS) 
195-196 
Green function 156, 218-219, 223, 233, 241, 
251, 317 
Green function theory 212 
Grinfeld instability 388 


Halogen chemisorption, alkali metal surfaces 
24-37 

Harpooning 24, 25-30, 36 

Hartree-Fock theory 17, 125-126 

High-resolution angle-resolved photoemission 
262 

Highest-spin-coupling 9-14, 18-22 

Hohenberg-Kohn-Sham density-functional 
theory 117 

Holography, photoelectrons 341-386 

Homoepitaxial growth 331-340 

Hubbard model 233, 236 


IBSCA see lon beam spectrochemical analysis 
IIPE see lon-induced photon emission 

IIR see lon-induced radiation 

Image charge 115-163 

Image force 4, 15, 22 


Image inversion 251 

Interaction energy 269 

Interface atoms, photoelectron diffraction 
358-360 

Interface mode 73 

Inverse LEED 218 

Ion beam spectrochemical analysis (IBSCA) 
195 

Ion-induced photon emission of metals 
165-209 

Ion-induced radiation (IIR) 167 

Ionluminescence 167 

Itinerant magnetism, ultrathin metallic films 
277-286 


Jellium model 133-135, 136-141, 156-157 

Jellium surface 221 

Jellium-slab-metal geometry 151-152, 156, 
157, 158 


Keating model 80, 83, 86-90, 102 

Kinetic Monte Carlo simulation 332-334, 336 

Kinetic-energy-density tensor 121, 129 

Kinetics, photodesorption 297-299 

KKR see Korringa-Kohn-Rostoker scheme; 
layer-KKR 

Kohn-Sham density-functional theory 
122-127, 144-147 

Kohn-Sham exchange potential 147-151, 154, 
156 

Kohn-Sham (KS) theory 117-118, 127-132, 
144-147 

Korringa-Kohn-Rostoker (KKR) scheme 251 

Kossel ines 378 

KS see Kohn-Sham 


Landau-Zener model 36 

Langmuir-Hinshelwood mechanism 55 

Laser induced fluorescence (LIF) spectroscopy 
169, 178, 182-184, 187 

Layer-KKR 221, 258, 263, 271, 273 

Layer-KKR Green function 256, 273 

Layered dichalcogenides 223 

LCAO see Linear combination of atomic 
orbitals 

LEED see Low energy electron diffraction 

LIF see Laser induced fluorescence 
spectroscopy 
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Light emission, sputtering 189 
Light vs distance measuiements (LvD) 
178-180, 184, 199 
Line profile broadening 178, 180-182 
Linear combination of atomic orbitals 
(LCAO) 218, 235 
Linear-chain model 80-82 
Local charge density concept 254-255 
Local density of states (LDOS) 233, 234, 
320-321 
Local-charge injection 268, 274 
Local-electron injection 271 
Localization length 245 
Longitudinal acoustic (LA) spectrum 72-73 
Longitudinal optical (LO) phonon spectrum 
72-73 
Low energy electron diffraction (LEED) 213, 
214, 215, 217, 345, 358 
full-solid-angle XPD combination 
349-353 
self energy 223 
surface structure 315-329 
Low metal coverage limit, metal- 
semiconductor barriers 229-240 
LvD see Light vs distance measurements 


Magnetic circular dichroism effects in 
photoelectron angular distributions 
(MCDAD) 365 
Magnetic linear dichroism (MLD) 365 
Magnetic unpolarized dichroism (MUD) 365 
Magnetism, spin-coupling 11 
Many-body Green function theory 212 
Many-body perturbation theory 144 
Many-body theory 271-272, 274 
Maxwell-Boltzmann velocity distributions 307 
MCDAD see Magnetic circular dichroism 
effects in photoelectron angular distributions 
Metal oxides 
broadband optical emission 200-201 
chemiluminescence 192 

Metal surfaces 
atomic force microscopy 249-276 
chemiluminescence 192 
ion-induced photon emission 165-209 
quantum mechanics 115-163 
STS and STM 249-276 
sulfur adsorption 317-322 


Metal-semiconductor barriers 229-240 
Metallic films, itinerant magnetism 277-286 
MEXH see Multi-energy X-ray holography 
Microcomposition, chlorinated silicon 299-307 
Microelectronic structures 288 
Microetching 289, 292, 311 
Micropatterning 288, 311 
Microstructuring, photodesorption etching of 
chlorinated silicon 287-314 
Mirror theorem of STS 261 
MLD see Magnetic linear dichroism 
Mo(100), sulfur adsorption 321-322 
Model Hamiltonian Approach to Adsorption 
(MOHAAD) 251, 252, 269 
MOHAAD see Model Hamiltonian Approach 
to Adsorption 
Molecular adsorption 322-324 
QO; on silver surface 38-46 
Molecular beam epitaxy 278 
Molecular dynamics 186, 217 
Molecular orbital model 
dipped adcluster 9-15, 63 
harpooning 27 
Molecular spectra 188-190 
Molecularly adsorbed oxygen 49-51 
Moller-Plesset second-order (MP2) 48 
Monte Carlo simulation, homoepitaxial 
growth 332-339 
Morphology, anisotropic strain effect 387-405 
MPRI see Multiphoton resonance ionisation 
MUD see Magnetic unpolarized dichroism 
Muffin-tin model 253 
Multi-energy time-reversed X-ray holography 
379-381 
Multi-energy X-ray holography (MEXH) 348 
Multiphoton resonance ionisation (MPRI) 183 
Multiple-scattering cluster 350 
Multiplet splittings 365—369 


N-type doping 291 

Newns’ non-magnetic and magnetic solutions 
245-248 

Nitrogen oxide, on Pt(111) 407-420 

Non-reactive orientations, molecules at 
surfaces 407-420 


56-59 
Oletins, oxidation 46 


One-dimensional spinless fermion model 236 


One-step model, photoemission 211—227 
Open clean metal surfaces, STM 252-255 
Optical phonon confinement 90-92 
Optical phonon frequency shift 78-80 
Optical potential 223-225 
Optical radiation 165-209 
Oxide film 325-326 
Oxygen 
adsorption on silver 38-46, 63 
approach on silver 40-42 
Oxygen anion species, gas phase 37-38 


P-type doping 291 
Pair-correlation density 120 
Paired-spin-coupling 9-14 
harpooning 27 
palladium-oxygen system 22-24 
Palladium 
Pd(111) surface 250, 255-261 
Pd-oxygen system 18—24, 63 


Partial oxidation, ethylene on silver 46-55, 63 


Pauli component of Kohn-Sham exchange 
potential 147-151, 154, 156 

Perturbation theories 273 

Phase transition 199-200 

Phonon calculations, generalized Keating 
model 86-90 

Photochemistry 5 

Photodesorption etching, chlorinated silicon 
287-314 

Photodesorption spectroscopy 293-294 

Photoelectron diffraction 341-386 

Photoelectron holography 372-375 

Photoemission, one-step model 211—227 

Photon exposure 303 

Photon field screening 221-223 

Photon-assisted etching 291 

Point defects 290-291 

Propylene, oxidation on silver 56-62, 63 

Pt(111) 

carbon monoxide on 322-324 

iron oxide on 325-326 

nitrogen oxide on 407-420 


SUBJECT INDEX 


Olefinic carbon attack. propylene epoxidation 


Quantum mechanics, asymptotic effective 
potential 115-163 
Quantum well states 281-283 


Raman polarizability 86 
Raman scattering 99 
Raman selection rules 92-94, 108 
Raman spectra 92-108 
Rare earth metals 
bombardment 201 
ion bombardment 190 
ion-induced photon emission 174-175 
Re(0001), sulfur adsorption 317-318 
Recursive Green-function (RGF) 241 
Resonance ionisation mass spectroscop 
(RIMS) 187 ; 
Restricted Hartree-Fock (RHF) 14 
RGF see Recursive Green-function 
Rh(111), sulfur adsorption 318-321 
RHF see Restricted Hartree-Fock 
RIMS see Resonance ionisation mass 
spectroscopy 
Rotational rainbow 410-413, 417 


SAC see Symmetry-adapted-cluster method 
SAC-CI see Symmetry-adapted-cluster 
configuration-interaction method 
SAO see Surface atomic oxyradical anion 
Saturation magnetization 278 
SBZ see Surface Brillouin zone 
SCANIIR see Surface composition by analysis 
of neutral and ion impact radiation 
Scanned-angle measurements 343 
Scanned-energy measurements 343 
Scanning tunneling microscope (STM) 6, 358 
Scanning tunneling microscopy (STM) 
anisotropic etching 293 
anisotropic microetching 297 
full-solid-angle XPD combination 
349-353 
microstructure 311 
surface structure 315-329 
theoretical aspects 249-276 
vicinal Si(001) 389, 403 
Scanning tunneling spectroscopy (STS), 
theoretical aspects 249-276 


Quantum mechanical laser fluence regime 292 
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Scattering 
conditions 251 
nitrogen oxide 409-413 

Schottky barrier formation 230, 237 
Schrdinger equation 215, 242 
Schrdinger theory 119-121 
Screening, photon field 221-223 
Secondary ion mass spectroscopy (SIMS) 196 
Self-consistency 244, 247 
Self-consistent curves 245 
Self-consistent orbitals 159-161 
Self-energy 151-152, 223-225, 233 
Semiconductor barriers 229-240 
Semiconductor superlattices, vibrational 

properties 70-113 
Semiconductor surfaces, photoemission 

215-218 
Semiconductors, microetching 288-289 
SGF see Surface Green function 
SIIP see Spectroscopy of ion induced photons 
Silicon 


broadband optical emission under ion 
bombardment 189-190 

microetching 290 

photodesorption etching 287-314 


$i(001) 219, 387-405 

Si(100) 294, 298-299 

Si(111) 293, 294, 298-299 

Si/Ge superlattices, vibrational properties 

69-113 

Silver 

adsorption of O, 38-46, 63 

Ag-induced missing dimer vacancies 

396-403 

approach of O, 40-42 

dipped adcluster model 6 

end-on superoxide 45-46 

partial oxidation of ethylene 46—55, 63 

propylene oxidation 56-62, 63 

surface effect 50-51 
SIMS see Secondary ion mass spectroscopy 
Single-scattering cluster 350, 353 
SIPS see Sputter induced photon spectroscopy 
Slater potential 135-144, 159-161 
Sommerfield wave functions 264 
Spectroscopy of ion induced photons (SIIP) 

167 

Spin dependent photoemission 211 


Spin polarized photoelectron diffraction 
(SPPD) 344, 345, 365-372 
Spin-coupling 9-14, 18-22 
highest-spin-coupling 9-14, 18-22 
magnetism 11 
paired-spin-coupling 9-14, 22-24, 27 
Spin-polarized photoelectron holography 
375-376 
Spin-resolved screened Hartree-Fock 
approximation 25] 
Spin-unrestricted screened Hartree-Fock 
method 268-269, 273 
Spin-valve transport 277 
SPPD see Spin polarized photoelectron 
diffraction 
Sputter induced photon spectroscopy (SIPS) 
167 
Sputtering 166, 184-188 
Stabilization energy 15 
Stabilized-jellium model 133-135, 136-141, 
157 
STM see Scanning tunneling microscopy 
Strain effects, superlattices 75-80 
STS see Scanning tunneling spectroscopy 
Sulfur adsorption, metal surfaces 317-322 
Superlattices, vibrational properties 69-113 
Surface atomic oxyradical anion (SAO) 47-48 
Surface Brillouin zone (SBZ) 258, 264 
Surface composition by analysis of neutral and 
ion impact radiation (SCANIIR) 195-196, 
197, 198, 202 
Surface coverage 297-299 
Surface diagnostics, IIPE 197-200 
Surface distribution 296 
Surface Green function matching (SGFM) 
method 317 
Surface Green function (SGF) 242 
Surface intensity-energy distribution 243 
Surface resonance 262 
Surface structure, STM vs LEED 315-329 
Surface-sensitive x-ray core level photoelectron 
spectroscopy 296-297 
Symmetry, three-dimensional superlattices 
84-86 
Symmetry-adapted-cluster configuration- 
interaction method (SAC-CI) 17-18, 63 
chemiluminescence 33-34 
electron emission process 35, 37 
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harpooning 26 

oxygen adsorption on silver 39 
Symmetry-adapted-cluster method (SAC) 

17-18, 63 

chemiluminescence 33-34 

electron emission process 35, 37 

harpooning 26 

oxygen adsorption on silver 39 
VII-th Symposium on Surface Physics 210-420 
Synchotron radiation 343, 353-365 


Temperature dependence, IIPE 199 
Temperature programmed desorption (TPD) 
experiment 20 
Tensile strain 76 
Tersoff-Hamann approximation 252, 254 
Thomas-Fermi cut-off 224 
Three-dimensional scattering theory 251 
Three-dimensional superlattices 82-92 
Threshold behaviour 194 
Time-dependent measurements, photoelectron 
diffraction 360 
Time-of-flight (TOF) mass spectrometer 187 
Time-of-flight (TOF) mass spectroscopy 
295-296 
Tip-sample interaction 255, 274 
TOF see Time-of-flight mass spectroscopy 
TPD see Temperature programmed desorption 
experiment 
Transfer matrix technique 317 
Transition metals 
bombardment 201-202 
DAM 5 
ion bombardment 190 
ion-induced photon emission 172-173 
Transverse acoustic (TA) spectrum 73 


Transverse optical (TO) spectrum 73 

Tunnel current 269-270, 273 

Tunneling, harpooning 27 

Two-dimensional behaviour, ultrathin metallic 
films 283-284 

Two-dimensional patterns, photoemission 
218-221 

Two-dimensionally resolved density of state 
(2D-DOS) 219-220 


UHF see Unrestricted Hartree-Fock 

Ultrathin metallic films, itinerant magnetism 
277-286 

Unrestricted Hartree-Fock (UHF) 48 


Vacuum ultraviolet (VUV), ion bombardment 
190 

Velocity distribution analysis 307 

Vibrational potential, O2 on silver 42-43 

Vibrational properties, Si/Ge superlattices 
69-113 

Vicinal $i(001), anisotropic strain effect 
387-405 

VUV see Vacuum ultraviolet 


Wannier wavefunctions 232 
Wannier-Stark band (WSB) 245 
Wannier-Stark effect 241 

Work function model 186 


X-ray fluorescence holography 348-349, 
376-379 

X-ray holography 376-381 

X-ray photoelectron diffraction (XPD) 349 

X-ray photoelectron spectroscopy (XPS) 300, 
346 
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